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Chemical Constituents of Zingiber officinale ( Zingiberaceae) 


PENG Vvei-Xin , ZHANG Yang-De , YANG Ke , XIAO Ye-Cheng 

(1 Biomedical and Engineering Institute of Central South University, Changsha 410011, China; 
2 Liuyang Tocanbio Co . Lid ., Changsha 410016, China) 

Abstract: One new natural product, zingiberolide (1) , together with seven known compounds, shogaol (2) , 1-de- 

hydrogingerdione (3) , 6-gingesulfonic acid (4) , 3, 5-dione-1, 7-bis (4-hydroxy-3-methoxyphenyl) heptane (5) , gin- 

gerenone A (6) , B-sitosterol (7) and stigmasterol (8) were isolated from the rhizomes of Zingiber officinale Rosc . Their 


structures were identified by spectral analysis and comparison with literature data . 
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Zingiber officinale; Zingiberolide; Gingerols; Глагу һергапо 45, 6-gingesulfonic acid 
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Fig.1 The structures of compounds 1 - 6 
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Fig . 2 Structural fragments of compound 1 and significant HMBC correlations 
Table 1 The "H NMR, PC NMR and HMBC of compound 1 (400 MHz, in CDCI ) 
position On Oc HMBC 

1 1.44 (s) 28.1 (q) C-2, 3, 6, 7, 13 
2 Ф 80.5 (5) © 
3a 1.87 (dd, J=3.6, 14.4 Hz) 35.4 (t) C-4, 5, 11 
3b 2.01 (ddd, J=3.2, 2.8, 14.4 Hz) C2, a 

2.94 (dd, J=3.2, 6.4 Hz) 28.2 (d) C-2, 3, 5, 6, 11 
5 1.77 (ddd, J=3.2, 4.8, 12.8 Hz) 39.1 (d) C-4, 6, 7, 11 
6a 1.48 (ddd, J=4.0, 12.8, 15.2 Hz) 18.4 (6) С:5, 7 
6b 1.94 (brd, Ј= 15.2 Hz) 6-07 
7a 1.59 (ddd, J=4.4, 12.8, 13.6 Hz) 36.5 (t) C-6 
7b 2.09 (brd, J= 13.6 Hz) C- 6 

© 84.9 (s) © 

1.47 (s) 28.8 (q) C-5, 8, 10, 12 
10 1.40 (s) 26.2 (q) C-5, 6, 8, 9 
11 3.53 (d, J=6.4 Hz) 44.3 (d) C-4, 5, 12, 13 
12 © 164.5 (s) © 
13 9 165.0 (s) © 


6-0 ПП (2), Су. HA, O, O0 O00 0O; EIMS m/z 
(%): 276 ( [M]* , 68), 205 (65), 151 (35), 137 
(100): "H NMR (400 MHz, CDCh)6: 6.81 (1H, d, J= 
7.9 Hz, H-5), 6.80 (1H, d, J=15.9Hz, H-5), 6.68 
(IH, d, J=1.6 Hz, H-Z), 6.66 (1H, dd, J=1.6, 
7.9Hz, H-6), 6.07 (1H, d, J=15.9Hz, H-4), 3.91 
(3H, s, 3- OMe), 2.83 (4H, m, CH, x 2), 2.17 (2H, 
m, CH, ), 0.87 (3H, t, J=6.8 Hz, H-10); "C NMR 
(100 MHz, CDCk)6: 199.8 (s, C-3), 147.8 (d, C-5), 
146.4 (s, C-3), 143.9 (s, C- 4), 1332 (s, C- 1), 
130.3 (d, C-4), 120.8 (d, C- 6), 114.3 (d, C-5), 
111.1 (d, C-Z ), 55.8 (t, 3- OMe), 42.0 (t, C-2), 
32.4 (t), 31.1 (t), 29.8 (t), 27.7 (t), 22.4 (t), 13.9 
(O[] (Endo et al . 1990) 


I-OO000 (3), Со Нә O,, 0000: EMS m/: 


z (96): 290 ( [M]* , 78), 272 (8) , 247 (6), 234 (15), 
219 (76), 201 (65), 191 (85), 177 (100); 'H NMR (400 
MHz, CDCL): 7.51 (1H, d, Ј=16 Hz, H- 1), 7.07 
(IH, dd, Ј= 1.6, 8.0 Hz, H-6), 7.00 (IH, d, J= 


1.6 Hz, H-Z), 6.91 (1H, 4, J28.0 Hz, H-5 ), 6.31 
(1H, d, 7-16 Hz, H-2), 5.62 (1H, s, H-4), 3.9 
(3H, s, 3- OMe), 2.36 (2H, t, J 2 7.5 Hz, H-6), 
1.65 (2H, m, H- 7), 1.32 (4H, m, H-8, 9), 0.91 
(3H, t, J=7 Н2)1| (Huang et al . 1991) 

6000 (4), G?:FBeO:S, DD UU : ‘HNMR (400 
MHz, CD;OD) 6: 6.82 (1H, d, Ј= 1.6, Н-2), 6.72 
(IH, d, 7 — 8.0 Hz, H- 5), 6.66 (1H, dd, Ј = 1.6, 
8.0, H- 6), 3.88 (3H, s, OMe), 3.32 (IH, m, H- 
5), 3.07 (IH, dd, Ј=6.0, 17.2 Hz, H-4), 2.82 (4H, 
m, H- 1, 2), 2.55 (1H, dd, J= 6.0, 17.2, H- 4), 
1.92 (1H, m, H-6), 1.44 (1H, m, H-6), 1.28- 1.22 
(6H, m, H-7, 8, 9), 0.91 (3H, t, / -6 Hz, H-10); 
PC NMR (100 MHz, CD,OD) 6: 211.0 (s, C-3), 148.8 
(s, C-3 ), 145.6 (s, C-4), 134.1 (s, C- T), 121.7 
(d, C-6), 116.1 (d, 9-5 ), 113.1 (d, C929, 57.1 
(d, C-5), 56.4 (OMe), 46.0 (t, C-2), 44.8 (t, C- 
4), 33.0 (t, C-8), 32.0 (t, C-6), 30.4 (t, C-1), 
27.9 (t, C-7), 23.5 (t, C-9), 14.4 (q, C -10)0 


44 ЕН 0 O0 O0 0 0 29 [] 


(Kikuzaki et al . 1991) 

3, 5-0 0 -1, 7-0 -{(3-0 0 0-40 0>-0 030 0 
(5), Cı H,O,, 0000 : ELMS m/z(%): 372 IMI” , 
48), 150 (18), 137 (100); Н NMR (400 MHz, CDCh) 6: 
6.80 (2H, 4, Ј=7.9 Hz, H-5 , 5”), 6.66 (2H, dd, J 
=7.9, 1.7 Hz, H-6, 6), 6.63 (2H, d, J=1.7Hz, H 
-X , 2), 3.82 (6H, s, 3, 3-OMe), 2.82 (dH, t, J 
=7.6 Hz, H-1, 7), 2.71 (4H, t, J=7.6 Hz, H-2, 
6); "C NMR (100 MHz, CDC, )6: 193.2 (s, C- 3), 
146.4 (s, C-3 , 3”), 143.9 (s, C- 4, 4), 132.4 (s, 
CT. 77 120.7 (d, 6667 114.3 (d, C-5, 
5), 110.9 (d, C-Z, 27), 55.8 (q, 3, 3-OMe), 45.4 
(t, C-4), 40.2 (t, C-1, 7), 31.2 (t, C-2, 6). (Su 
et al . 1993) 

HE A(6), GıH.O, 0000; ELMS m/z (9): 
356 ( [M]* , 26), 137 (100); “Н NMR (400 MHz, CDCL, ) 
6: 6.81 (IH, 4, /- 8.0 Hz, H-5 or 5’), 6.79 (1H, d, 
J=8.0Hz, H-6 or 6”), 6.67 (1H, d, /-1.8Hz, H-Z 
or 27), 6.64 (IH, 4, J=1.8 Hz, H-2 or Z2), 6.63 
(1H, dd, Ј= 8.0, 1.8 Hz, H-6 or 6), 6.65 (1H, dt, 
Ј= 15.9, 6.8 Hz, H-5), 6.09 (IH, J= 15.9 Hz, H- 
4), 3.88 (6H, s, 3, 3'- OMe); "C NMR (100 MHz, 
CDC) 6: 199.7 (s, C-3), 146.4 (d, C-5), 146.4 (s, 


С-3, 3°), 144.0 (s, C-4 or 4), 143.8 (s, C- 4 or 
4), 133.1 (s, C- V or I’), 132.5 (s, C- of), 
130.6 (d, C-4), 120.8 (d, C-6 or 6), 120.7 (d, C- 
6 or 6 ), 114.3 (d, C-5, 5), 111.1 (d, C-Z or2), 
110.9 (d, C-Z or 2), 55.8 (q, 3, 3-OMe), 42.0 (t), 
34.4 (t), 34.1 (t), 29.8 (ӘД (Kikuzaki et al . 1991) 
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